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Abstract 
BACKGROUND AND AIM: Since increasing the proportion of elderly in the world, so oral lesions related to removable 
denture-wearing are an important issue. The aim of this study was to evaluate the prevalence of denture-related oral 
mucosal lesions (DMLs) in removable denture wearers referred to clinics of Kerman, Iran. 
METHODS: This cross-sectional study was conducted on 350 removable denture wearer, with mean age 58.52 ± 10.78 
years old, that had been selected by multistage clustering sample from individuals who referred to Kerman clinics. The 
data were obtained by a checklist consist of demographic characteristics (sex, age, and educational level) self-reported 
daily denture hygiene frequency, age of prosthesis and clinical examination. Data were analyzed in SPSS using  
chi-square and t-tests. P value was considered at 5% significant level. 
RESULTS: The results showed 71.8% of the denture wearers had denture related mucosal lesions. The most common lesion 
was denture stomatitis 36.6% followed by traumatic ulcer 26.5% and angular cheilitis 8.7%. There were significant 
differences between night wearing denture and age of prosthesis and denture-related mucosal lesions (P < 0.001). 
CONCLUSION: The finding of this study showed the prevalence of denture-related mucosal lesions is common. Dentists 
should be instruct the patients for removing the denture at night and routine follow-up visits. 
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ife expectancy is increasing in the 
world and the proportion of elderly 
is also increasing, so the number of 
elderly who need denture has 
increased.1 Iran’s population is about 74 
millions. The elderly people were 3.9% of the 
whole population in 1965 and had reached 
5.1% by 2006. It is expected that the portion 
of population over 65 years in Iran will 
increase to 20-25% by 2050.2 Good oral health 
is essential for maintaining general health, 
especially among the elderly population.3 It is 
shown that replacement removable dentures 
have a positive effect on individuals’ oral 
health.4 
Conditions, such as denture stomatitis, 
traumatic ulcer, and angular cheilitis, have 
been reported in denture wearer.5 
Denture stomatitis is an inflammatory 
process of oral mucosa, occur beneath of a 
removable denture. Association between 
denture stomatitis and oral Candida 
infection, poor denture hygiene, night 
wearing denture,6 endothelial dysfunction,7 
and vitamin A deficiency, cigarette smoking8 
have been reported. 
L 
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It is also shown denture plaque, Candida 
infection, poor denture retention, and 
mechanical trauma are associated with DMLs.9 
Pentenero et al.10 showed prevalence of 
oral mucosal lesions were grater in denture 
wearer. Denture stomatitis was the most 
common oral lesions in Venezuelan aged 
populations.11 DMLs among Brazilian 
farmers were 50% and the most common 
lesions were denture stomatitis.9 Dundar and 
Ilhan12 showed 40.7% of patients older than 
60 years had lesions due to dentures. 
Singh et al.13 reported that denture 
stomatitis is the most common DMLs 
followed by burning mouth syndrome, 
superimposed infection, and angular 
cheilitis.13 Denture stomatitis and traumatic 
ulcers were reported in 35.8 and 29.0% of 
patients, respectively, in Turkey by Baran 
and Nalcaci.1 Jainkittivong et al.14 found 
45.0% of the patients with denture mucosal 
lesions and the most common DMLs were 
traumatic ulcer (19.5%) and denture 
stomatitis (18.1%). The prevalence of denture 
stomatitis in Greece’ denture users reported 
high.15 The three most common lesions in an 
old population in Spain were angular cheilitis 
(34%), traumatic ulcers (15%), and denture 
stomatitis (14%), respectively.5 In Jafarian et 
al.16 study in Hamadan, 78.7% of denture 
wearer had at least one type of denture-
related oral mucosal. 
Since the differences between the 
prevalence of DMLs in different studies17 and 
there is not similar study in Kerman, Iran, the 
aim of this study was to study the prevalence 
of DMLs in removable denture wearers 
referred to clinics of Kerman. 
Methods 
This cross-sectional study was conducted on 
384 participants (counted based on sample size 
formula) with removable dentures attending to 
private and government clinics in Kerman with 
multistage sampling method. City divided into 
five area: North, South, East, West, and Central. 
Then from each area two clinics selected (about 
40 participants in each clinic). Researcher 
attended 3 times a week in the morning and 
afternoon shifts to the selected clinics, 
participants were selected accidentally among 
patients who attended to clinic. Sampling 
continued until reaching the sample size. 
Finally, data analyzed on 350 samples. Data 
were obtained from a checklist consisting of 
demographic characteristics (age, sex, 
educational level, kind of prosthesis, age of 
prosthesis, night wearing, daily frequency of 
denture cleaning), and clinical examination. 
The clinical examination was done by a last 
year dental student who was trained about oral 
mucosal lesions. Denture wearers were divided 
into complete denture wearer and partial 
removable denture wearer groups. The age of 
denture use was categorized into five groups: 
(1) 1-5 years of use, (2) 5-10 years, (3) 11-15 
years, (4) 16-20 years, and (5) greater of 20 years 
of use.18 The educational level of participant 
was divided into four groups:(1) illiterate, (2) 
below of diploma, (3) diploma, and (4) 
university. Soft tissue examination was 
undertaken using a mouth mirror and gauze 
compresses. Denture stomatitis was defined 
when the mucosa under the base of denture 
was shiny erythematous and was diagnosed 
according to the Newton criteria.7,9 Angular 
cheilitis was defined as erythematous cracks or 
fissuring at commissure of the lip/s. Traumatic 
ulcer was defined as a round or oval lesion 
with well-defined borders in contact with the 
denture.5 
Patients who had a history of antifungal 
therapy in the previous 2 weeks and 
uncontrolled diabetes based on physician 
examination, and any systemic diseases that 
can effect on oral mucosa were excluded. All 
of the participants provided written informed 
consent. Data were analyzed in SPSS 
software (version 18, SPSS Inc., Chicago, IL, 
USA) using chi-square and t-tests. P value 
was considered at 5% significant level. 
Results 
Of the 350 users of dentures, 247 (70.6%) 
were female and 103 (29.4%) were male with 
the mean age 58.52 ± 10.78 years old. 274 
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(70.57%) had complete denture and the 
length year of using prosthesis over 20 years 
was 14.0% (Table 1). 55.1% had nocturnal use 
of their denture. 64.0% cleaning their denture 
3 times a day. The prevalence of denture-
related oral lesions was 71.8%. The most 
common lesion was denture stomatitis 36.6% 
followed by traumatic ulcer 26.5% and 
angular cheilitis 8.7%. There were no 
significant differences between type of 
denture-related oral lesions and sex  
(P = 0.820). There were significant differences 
between educational level and denture-
related lesions (P < 0.001). Denture wearer, 
who had higher education, had lower 
denture-related lesions. Based on the time-
length of denture usage, the patients who 
have denture-related oral lesions were using 
dentures statistically significantly longer  
(P < 0.001). There were significant differences 
between wearing prosthesis at night  
(P < 0.001), frequency of denture cleaning  
(P = 0.040) and denture stomatitis. The type 
of removable prosthesis (complete or partial 
denture) and denture stomatitis had 
significant difference (P = 0.030). Table 2 shows 
correlation between denture stomatitis, 
traumatic ulcer and angular cheilitis according 
to demographic variables and self-report 
denture cleaning and wearing denture at night. 
 
Table 1. Distribution of socio-demographic 
parameters 
Variable n (%) Total number 
Sex   
Men 103 (29.4) 350 
Female 247 (70.6) 
Educational level   
Illiterate 150 (42.8) 350 
Below diploma 130 (26.0) 
Diploma 59 (16.8) 
university 11 (3.1) 
Type of denture   
Complete 247 (70.6) 350 
Partial 103 (29.4) 
Age of current denture   
< 5 years 145 (41.4) 350 
6-10 years 76 (21.7) 
11-15 years 28 (8.00) 
16-20 years 52 (14.85) 
> 20 years 49 (14.00) 
 
Table 2. Correlation between demographic variable and frequency of denture cleaning and denture 
stomatitis, traumatic ulcer and angular cheilitis 
Variable 
Denture stomatitis Traumatic ulcer Angular cheilitis 
n (%) n (%) n (%) 
Denture    
Complete denture 146 (41.7) 90 (25.6) 58 (16.6) 
Partial denture 109 (31.6) 96 (27.4) 3 (0.9) 
P < 0.001 NS < 0.001 
Sex    
Male 146 (41.7) 56 (15.9) 38 (10.8) 
Female 104 (31.6) 34 (9.6) 23 (6.7) 
P NS < 0.001 NS 
Age of prosthesis    
< 5 years 121 (34.8) 138 (39.5) 7 (2.1) 
6-10 years 152 (43.4) 36 (10.8) 23 (6.6) 
11-15 years 175 (50.0) 89 (25.1) 0 (0.0) 
16-20 years 71 (20.4) 54 (15.4) 81 (23.1) 
> 20 year 257 (73.5) 78 (22.4) 186 (53.1) 
P < 0.001 < 0.001 < 0.001 
Use denture at night    
Yes 228 (65.3) 201 (57.6) 184 (52.9) 
No 122 (34.7) 149 (42.4) 166 (47.1) 
P < 0.001 NS NS 
Frequency of denture 
cleaning 
   
Once a day 159 (45.7) 120 (34.3) 145 (41.5) 
Twice a day 114 (32.5) 117 (33.5) 123 (35.3) 
3 times a day 77 (21.8) 113 (33.2) 82 (23.2) 
P < 0.001 NS < 0.001 
*Significant, NS: Not significant 
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Discussion 
Access to dental care is improving in the 
most countries, and many people are able to 
maintain their natural teeth longer than the 
past, but there also people who are 
edentulous and need use denture.  
Oral lesions such as denture stomatitis, 
traumatic ulcers, and angular cheilitis are 
related to removable denture use.14,18 In this 
study, denture stomatitis was the most 
common oral lesions related to denture, that 
is compatible with Baran and Nalcaci,1 
Kossioni15 studies in Turkey and Greece. 
In this study, 36.6% of individuals had 
denture stomatitis. This finding is similar to 
Evren et al.,19 Marchini et al.,20 Baran and 
Nalcaci1 who reported prevalence of denture 
stomatitis 44.8, 42.2 and 35.8 percent 
respectively, but is lesser than da Silva et al.9 
who reported 71.4% of denture wearer had 
denture stomatitis. The range of denture 
stomatitis is reported between 15.0 and 70.0% 
in different studies.21 Denture stomatitis is a 
result of local factors, such as ill-fitting 
dentures and biofilm formation on the 
prosthetic surface.22 
There were not significant differences 
between prevalence of DML and sex. In this 
study, that is similar to Evren et al.19 This 
finding is not similar to da Silva et al. study.9 
Some studies reported DML is more 
prevalent in women.23-25 This difference may 
be due to sample size, clinical examination, 
and type of removable denture. 
In this study, the prevalence of traumatic 
ulcer and angular cheilitis was 26.5 and 8.7%, 
respectively. In the Martori et al.6 study were 
15.0 and 34.0%, that is not similar to our 
study, and da Silva et al.9 showed 5.4% 
traumatic ulcer and 4.4% angular cheilitis, 
studies have showed a prevalence rate of  
10-25%, similar to that found in the present 
study.1,6,12 Traumatic ulcer is associated to 
non-adapted denture, and resorbed residual 
rigde, since the age of denture in 14.0% 
participants in the present study were > 20 
years, so this difference is justifiable. Angular 
cheilitis is associated to decrease the 
vertical dimension.9 
We found 55.1% were wearied their 
denture at night. de Castellucci Barbosa et 
al.25 and da Silva et al.9 showed that 64.0 and 
53.4% of denture wearer and did not remove 
their prosthesis at night, respectively, that is 
similar to our study. 
There was significant difference between 
use of denture at night and DML. Kossioni15 
concluded the most important factor for 
denture stomatitis was continuous use of 
denture. Martori et al.6 showed the patients 
who wore their denture at night, had higher 
incidence of stomatitis than those who did 
not. Navabi et al.17 also showed denture 
wearing at night and age of denture were 
major factors for denture stomatitis. 
We found significant difference between 
educational level and DML. This finding is 
similar to Marchini et al.20 may be due to 
individual with higher educational level have 
better job situation and better convenience to 
dental services. 
In this study, significant differences 
between the DML and the age of denture. 
This finding is similar to da Silva et al.9 and 
Ercalik-Yalcinkaya and Ozcan26 and Mandali 
et al.27 that showed denture age had 
significant impact on frequency of DML. 
Emami et al.28 showed wearing the dentures 
at night can reduce the protective effect of 
saliva, and good oxygenation of the mucosa, 
so microbiological aggression cannot remove 
from oral cavity. 
In this study, there were significant 
differences between type of prosthesis and 
denture-related lesions. Patients who had 
partial removable denture had lower lesions. 
In agreement with some studies have 
reported that there is a greater prevalence of 
lesions among complete removable denture 
wearer,14,21 since this type of denture covers a 
greater area of oral mucosa than partial 
removable denture and, therefore, a greater 
chance of plaque retention as well as 
mechanical injury is expected. 
Conclusion 
The most factor for denture related oral 
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mucosa lesions were using the denture at 
night, age of prosthesis, and educational 
level. Dentists can help to prevent DML 
through making high quality denture and 
train the patients about methods and 
materials for denture cleaning and 
maintaining the prosthesis. Dentists should 
be instruct the patients for removing the 
denture at night and routine follow-up visits. 
Limitations 
Although the research has reached its aims, 
there were some limitations. 
First: This study was conducted only on 
patients who were attending to Kerman 
clinics. Therefore to generalize the results, the 
study should have involved more 
participants at different level. 
Second: The lesions that were studied in 
the present study were limited to a group of 
lesions that examiner was train about their 
diagnosis. Therefore for further study, all of 
denture related lesions should be mentioned. 
Third: Demographic variables such as age 
of denture were collected based on patients’ 
reports, because lack of patients records, 
therefore to better data interpretation for 
further study, data should be gathered from 
patients records. 
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